responding to the initial and the second LH release, respectively) were subjected to isoelectrofocusing (IEF) fractionation, pH range of 3.5-10. LH in plasma was classified in terms of isoelectric point (pI); i.e. A (pI=9.13), B (8.60), C (8.16), D (7.67), E (7.24), and F (LH species migrating in the acidic pH area). Percentage of high alkaline LH species was significantly elevated in plasma pool I of the midcycle. No phasic difference was observed in the IEF profiles in plasma pool II. Consistent and significant increase and decrease in the percentage of acidic and high alkaline LH species, respectively, were observed throughout the menstrual cycle when the IEF profiles of plasma pool II were compared with those of pool I. The ratio of biological to immunological LH activities (B/I ratio) was markedly depressed in acidic LH species. The highest B/I ratios were obtained in the LH species migrating in the mid-alkaline region. The acidic LH species might represent the young generation of LH molecules prior to aquisition of biological potency. LH species migrating in the mid-alkaline region might be mature and bio-potent forms of the hormone. High alkaline LH species might represent LH molecules over-processed and having lost a degree of biological potency during a prolonged period of storage. Plasma LH levels increased sharply in a short period of time after the initiation of the LHRH infusion. Elevated plasma LH levels stayed on a plateau during the period of 30-90 min or increased gradually toward the second rise. The second elevation was observed at 90-120min of the LHRH infusion. Plasma LH levels declined after reaching a peak occurring at 30-75min after cessation of the LHRH infusion.
Statistical analysis revealed a high degree of significance in overall changes in plasma LH levels induced by the continuous stimulation with LHRH (p<0.001).
The highest responsiveness to infused LHRH was observed in the midcycle (p< 0.01), followed by that in the luteal phase (p <0.05).
The ratio of biological to immunological LH activities (B/I ratio) was significantly depressed in the samples before LHRH infusion in the early follicular and the luteal phases where LH levels were low Fractions included in the pH ranges more than 9. 00, 8.99-8.50, 8.49-8.00, 7.99-7.50, 7.49-7 .00, and less than 6.99 were pooled and named LH species A, B, C, D, E, and F, respectively. The amount of each LH species as a percentage of the total was calculated in order to perform statistical analysis of the IEF pofiles (Table 2) . When the IEF profiles of LH were compared for plasma pool I, those observed in the midcycle were statistically different from those in the remaining 2 phases (p<0.001).
The dominant LH species in plasma pool I of the midcycle migrated in high alkaline pH areas (A and B), whereas in the remain- ing 2 phases they were observed in the mid-alkaline region (B, C and D) . No phasic difference was statistically demonstrated for the IEF profiles in plasma pool II. When the IEF profiles in plasma pools I and II were compared, a statistical difference was observed.
The difference consisted of an increase (p<0.001) and a decrease (p<0.05) in the percentage of acidic (F) and high alkaline (A and B) LH species, respectively, in plasma pool II. The difference was more exaggerated in the midcycle.
B/I ratios of LH species
Since, as mentioned previously, immunological determination of LH levels in each LH species separated by IEF was difficult, the B/I ratios were calculated after the concentration of LH species by ultrafiltration. Since there was no phasic variation in the B/I ratio in each LH species, the data obtained were pooled for statistical analysis . The highest B/I ratio was obtained in LH species migrating in the mid-alkaline region (2.09 {1.87: 2.33}, 2.19 {1.89: 2.54}, and 1.89 {1.60: 2.17} for B, C, and D, respectively; geometric means and {95% fiducial limits}). These values were significantly more elevated than those in the remaining 3 LH species (p<0.001).
B/I ratios close to the unity were obtained in A and obtained by others (Bremnar and Paulsen, 1974; Koninckx et al., 1976; Wang et al., 1976; Hoff et al., 1977) . The biphasic pattern was characterized by an acute initial rise in plasma LH levels followed by a plateau or a gradual increase and a consecutive second rise appearing after a latent period such as 90-120min. Although the precise mechanisms underlying the biphasic pattern of LH release are not known, the two pools theory is generally accepted in interpreting this phenomenon.
The first acute rise in plasma LH levels signifies the release of a releasable form of the hormone which is stored in the secretory granules in the gonadotrophs.
The long latent period prior to the second release seems to indicate that some time-consuming processes, such as biosynthesis of new LH molecules or molecular modification to render unreleasable forms of LH releasable, are involved in the gonadotrophs (De Koning et al., 1976; Hoff et al., 1977) . The biphasic LH release by LHRH stimulation is observed not only in human females but also in human males (Hudson et al., 1981) and in experimental animals (De Koning et al., 1976; Hamada and Suginami, 1983) . If there are two pools of LH in the gonadotrophs, qualitative differences could be expected in LH included in these two pools. The present study was conducted in order to elucidate this question.
When the two pools theory is developed further, it is reasonable to assume that "young" LH molecules are included more in plasma pool II than in its counterpart. In the present study, an increase in the percentage of acidic LH species was consistently and significantly observed in plasma pool II when the IEF profiles of LH in these two plasma pools were compared. The B/I ratio of this LH species was significantly and markedly depressed. It is proclaimed that the step of glycosylation is very important and essential in expressing biological activity in glycoprotein hormones (Sairam and Manjunath, 1983) . They further claim that deglycosylation results in the loss of biological activity in these hormones, having no effect whatsoever on receptor binding activity. This implies that in glycoprotein hormones the peptide chains interact with hormone-specific receptors and carbohydrate residues play an important role in the activation of adenylate cyclase in the target cells. It is easily understood that When the IEF profiles are viewed, it is noticed that the majority of LH activities migrates to the mid-alkaline region. These LH species exhibit that highest B/I ratios. Another IEF study using pituitary glands of cycling female rats, performed in the authors' institute, demonstrated that high alkaline LH species, the maximal and protroding LH species having the most elevated B/I ratios, only revealed cyclic changes parallel to the pituitary content of the hormone, indicating that these might be the releasable forms of the hormone and secreted for maintenance of reproductive phenomena (Uchida and Suginami, 1984) . From these facts, it could be proclaimed that the LH species migrating in the mid-alkaline region might represent the mature and releasable forms of the hormone in humans, admitting some differences between animal species.
It is evident that the concentration of estrogens in circulating blood is elevated in the pre-ovulatory stage of the normal menstrual cycle. The amount of LH stored in the gonadotrophs seems to change in parallel with circulating levels of estrogens (Hotchkiss et al., 1982) and is most elevated in the pre-ovulatory stage (Uchida and Suginami, 1984) . In other words, the storage of LH is enhanced in the midcycle. The "old" generation of the hormone is likely to be more enriched in this period of the cycle due to prolonged storage. An extraordinarily elevated percentage was observed in high alkaline LH species in plasma pool I of the midcycle in the present study. This seems to indicate that the high alkaline LH species might represent the old generation of the hormone. The B/I ratio of this LH species was close to unity and significantly lower than those of the mature types of LH migrating in the mid-alkaline region. Depressed B/I ratios during the naturally occurring LH surge Suginami et al., 1982) could be attributed to the increased secretion of the high alkaline LH species during that event.
The B/I ratios were slightly but significantly depressed in plasma samples whose LH levels were low, as seen in the in situ plasma sample obtained in the early follicular and the luteal phases. This seems to be primarily attributable to the over-estimation of LH activities by the immunological assay method employed. By using improved reagents, the influence of cross-reacting impurities were able to be minimized (Suginami et al., 1978) . However, in situations where LH levels are low, over-estimation could result from the small but not negligible effects of these substances (Suginami et al., 1978) .
The present study provided quantitative and qualitative differences in LH discharged in a biphasic fashion by continuous stimulation with LHRH during the normal menstrual cycle. The evidence obtained seems to indicate that LH molecules undergo molecular modification involving a shift in pI and a change in biological potency through its life from biosynthesis to release. Recently, it was clearly demonstrated that sialic acid moiety was responsible for the charge heterogeneity and the biological potency in rat LH (Hattori et al., 1985) . Treatment of rat LH with neuroaminidase eliminated the charge heterogeneity of the hormone. Any rat LH species treated migrated in the high alkaline region. The charge heterogeneity of human LH, as observed in the present study, might be, at least in part, attributable to sialic acid moiety, admitting the difference in the subjects investigated.
The purpose of the present study was to demonstrate the change in LH molecules occurring in the gonadotrophs through quanti-tativeand qualitative changes in LH in blood induced by continuous stimulation with LHRH.
The results obtained in the present study, however, may not directly reflect the change occurring in the gonadotrophs.
There could be LH species having various rates of clearance from circulating blood. The LH species with longer clearance rates tend to be evaluated more than their counterparts when plasma samples are investigated.
It is also possible that unreleasable forms of the hormone might not really be observed in plasma samples.
Other types of studies will be needed in order to solve these problems.
